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INTRODUCTION

Virtually no upland shortleaf pine/oak-hickory forest survived late nineteenth and early twentieth century

logging and little is known about this ecosystem, which apparently was once common in the Upper West

Gulf Coastal Plain (southern Arkansas, southeastern Oklahoma, northern Louisiana, and northeastern Texas)

(Williams & Smith 1995; Carr 2000; Bragg 2002, 2003, 2008; Diggs et al. 2006; MacRoberts &MacRoberts

2008a, 2008b; Masters 2008 and references therein). Historical accounts and photographs indicate that

shortleaf pine often dominated and was sometimes found in pure or near pure stands on drier and fire-

prone upland sites, but that more often it occurred in association with oak and hickory (Bragg 2002, 2008;

Lester et al. 2005). Many stands appeared to be open
—

"park like" —with a rich "high-light" community of

herbaceous plants (Bragg 2002), but like most forest descriptions of the nineteenth and twentieth centuries,

the herbaceous layer was ignored and certainly never described in detail (Gilliam 2007). Consequently, not

only is little known about the over-story of these forests but even less is known about the herbaceous layer

(Carr 2000; Bragg 2002, 2008). The destruction of the shortleaf pine/oak-hickory forest community was

so complete, not only through logging but fire suppression and agriculture, that an understanding of this

community depends almost entirely on historical documents, notably land survey records and forester's de-

scriptions that emphasize trees (but not always species of trees) (Bragg 2002, 2003, 2004, 2008; MacRoberts

& MacRoberts 2005; Nowacki & Abrams 2008; see also Diggs et al. 2006; Van Kley 2006).

In the course of our work on another project on Barksdale Air Force Base, Bossier Parish, in northwestern

Louisiana, we found several areas where shortleaf pine was the dominant canopy species, where fire had

been used as a management tool, and where the herbaceous layer appeared to be intact.

Wetook the opportunity to study the flora of one of these sites, recognizing that it was not pristine

but that perhaps it was as close to "natural" as now exists. Our main interest was the herbaceous layer. In

the few places where shortleaf pine/oak-hickory forest exists, the understory has been radically altered by



fire suppression: fire intolerant and shade-adapted species have replaced the naturally occurring pyrogenic

heliophytes (Bragg 2002; Gilliam 2007; Nowacki & Abrams 2008).

The study area is located on Barksdale Air Force Base, Bossier Parish, Louisiana, (T17NR12WS2). Natural

Areas on Barksdale AFBhave been described by Mclnnis (1997). Land plat records from the 1830s show that

the study area was, in general, a pine-oak-hickory forest (Mclnnis 1997; Lester et al. 2005). While the area

has been repeatedly logged, it is still oak-pine-hickory today but is predominantly shortleaf pine. Canopy

trees on the study plots today are only shortleaf pine (Fig. 1). In the mid 1990s, the area's pine was thinned

from approximately a basal area of 70 to about 45. Removal of pine increased hardwood growth, which was

subsequently removed by helicopter application of the herbicide Arsenal. The area is currently controlled

of the year. The area was last burned in February 2008. Soils are the Sacul series, typically moderately well-

drained, acid fine sandy loam, thermic Aquic Hapludults, with a clay underlayer along the ridgetops in the

uplands (Kilpatrick et al. 1990).

To obtain a species list and to determine species richness, we established two 0.1 ha plots, each with two

nested 0.001 ha plots and two nested 0.0001 ha plots about 100 mapart on ridge tops (Fig. 1). All species

in the plots were recorded and most species in the plots were collected. Voucher specimens are deposited

at the Louisiana State University in Shreveport Herbarium LSUS). Wevisited the site monthly between 2

To determine the geographical distribution of species in the sample, we established a grid of 114 km to

a side across the West Gulf Coastal Plain and, using Turner et al. (2003), Thomas and Allen (1993-1998),

and USDA NRCS(2008), plotted the distribution of species in the Barksdale AFB shortleaf pine/oak-hickory

forest study plots.

Soil samples were collected from the upper 30 cm in the center of each 0.1 ha plot. These were analyzed

by the Soil Testing and Plant Analysis Laboratory, Louisiana State University, Baton Rouge.

RESULTS

The flora of the 0.2 ha study area (two 0.1 ha plots) is given in Table 1. Table 2 summarizes the species rich-

ness data from the plots. Table 3 gives the soil sample results. Figure 2 gives the results of the geographical

distribution analysis.

The two 0.1 ha plots contained 122 species. Taxa from the Asteraceae, Fabaceae, and Poaceae domi-

nated and accounted for 46 percent of the flora. The mean number of species in the two 0.1 ha plots was

99.5 species (92 and 107), the mean number in the four O.OOlha plots was 30.25 species (range 28 to 33)

and the mean number in the four 0.0001 ha plots was 17.5 species (range 15 to 19). The soils have low pH

(5.2 and 5.4 in two samples) and are generally low in nutrients (see Table 3). The data in Figure 2 indicate

that the species found in the study plots are not specific to any particular region of the West Gulf Coastal

Plain but occur throughout the area.

DISCUSSION

The Barksdale AFBshortleaf pine/oak-hickory forest flora is remarkably similar to upland longleaf pine forest/

savanna in central Louisiana and southeastern Texas (see Harcombe et al. 1993; Van Kley 1999a, 1999b and

especially Carr 2000 and references therein). Turner et al. (1999) listed the species groups identified during

multivariate analysis to be important in distinguishing among communities in the longleaf pine ecoregion of

Texas and Louisiana. These species are abundant enough to occur consistently within a community, but are

t absent or markedly less abundant in others. We



Fig. 1 . Barksdale Air Force Base sh



Fig. 2. Percentage of Barksdale AFB shortleaf pine/oak-hickory forest study plot species occurring across the West Gulf Coastal

found that our shortleaf pine/oak-hickory forest plots had 71 percent of the species in their "Schizachyrium

group," which characterizes the upland longleaf pine forest/savanna. This similarity between Barksdale

AFB shortleaf pine/oak-hickory forest and particularly upland longleaf pine forest/savanna is reinforced by

the plants listed by the Louisiana Natural Heritage Program (2008) as typifying western upland longleaf

pine forest: 63 percent occurred in the Barksdale AFB plots. Turning to more detailed studies, 53 percent

of the Barksdale AFB shortleaf pine/oak-hickory forest species occur in four 0.1 ha upland longleaf pine

forest/savanna plots in central Louisiana on the Kisatchie National Forest (MacRoberts et al. 2002), and

60 percent of the Barksdale AFB shortleaf pine/oak-hickory forest species occurred in eight 0.1 ha upland

longleaf pine savanna/forest plots in eastern Texas on the Sabine National Forest (Philipps et al. 2007). An

Index of Similarity (S0rensen) between the Barksdale shortleaf pine/oak-hickory forest flora and the flora of

upland longleaf pine forest/savanna in both the Kisatchie National Forest in central Louisiana and the Sabine

National Forest in eastern Texas (MacRoberts et al. 2002; Philipps et al. 2007) gives figures of 46.4 and

46.5, respectively. Considering the differences in sample size (Barksdale AFB sample, 122 species; Kisatchie
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National Forest sample, 158 species; Sabine National Forest sample, 196 species) these figures indicate that

all three are probably the same or very similar communities. Van Kley and Welch (2003), in a study using

multivariate ordination and classification of 420 sites across the West Gulf Coastal Plain including shortleaf

pine/oak-hickory forest and upland longleaf pine forest/savanna, found that plant communities are very

similar throughout the region. Carr (2000) found that shortleaf pine/oak-hickory forest resembled pine

savanna elsewhere in the southeast United States and pointed out that southeastern pine savanna commu-

nities may not be most appropriately defined by dominant overstory species; rather, the hundreds of other

plant species present may provide a much better designation of community types. The conclusions of both

Carr and Van Kley are reinforced by our finding that none of the species in our shortleaf pine/oak-hickory

forest study site is restricted to the Upper West Gulf Coastal Plain.

Other similarities between upland longleaf pine forest/savanna and shortleaf pine/oak-hickory forest

are also interesting. The three families that dominate the Barksdale AFB shortleaf pine/oak-hickory forest

study area —Asteraceae, Fabaceae, and Poaceae —also dominate the upland longleaf pine forest/savanna in

both the Kisatchie National Forest and the Sabine National Forest and account for 43 percent and 42 percent

of the flora, respectively (Barksdale AFB shortleaf forest is 46 percent) (MacRoberts et al. 2002; Philipps et

al. 2007). Also, shortleaf pine/oak-hickory forest species richness is similar to upland longleaf pine forest/

savanna in both the Kisatchie National Forest, which averaged 100 species (range 82-113 species) in four

0.1 ha plots (MacRoberts et al. 2002), and the Sabine National Forest, which averaged 82 species (range

71-112 species) in eight 0.1 ha plots, 29 species (range 17-46) in sixteen 0.001 ha plots, and 12 species

(range 5-25) in sixteen 0.0001 ha plots. Finally, the soils in upland mgleaf pine forest/savanna and shortleaf

pine/oak-hickory forest are similar (MacRoberts et al. 2002).



s, Floristics of upland shortleaf pine/oak-hickory forest

Table 3. Soil sample results for the two plots.

Sample (ppm) PH Calcium Copper Magnesium **_
Plot A 5.35

Plot B 5.24

Table 3 continued from right

275.05

222.69

0.27

0.20 45.63

4.83

Sample (ppm) Potassium M. Sulfur Zinc Soil Texture

Plot A

PlotB

73.93 5.78 5.26

4.86

0.74 sandy loam

fine sandy loam
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